Abstract. A simplified analysis is employed to handle a class of singular integro-differential equations for their solutions.
Introduction
The problem of solving the singular integro-differential equation, as given by .... n, and 9(x) represents a known differentiable function arises in a natural way while solving a class of mixed boundary value problems of mathematical physics (see [-3, 5, 6] ). Varley and Walker [7] have discussed a general method of solving (i.1) by converting it to a singular integral equation of second kind with a Cauchy Kernel, and have discussed a method of solution of the resulting singular integral equation which avoids the complication (see [4] ) of calculating various singular integrals appearing in the final form of the solution.
In the present investigation, we have employed a straightforward analysis which simplifies the work of slightly and demonstrates clearly the underlying difficulties.
A detailed procedure is explained to examine (1.1) for its solution under the assumptions that v(x).~O(x~'), as x~O 
The detailed method of solution
With the aid of the Laplace transform V(p) of the function v(x) as defined by 
where
C(p) = a 1 (p)B(p) -Ba (p)A(p) + G(p)B(p).
By the Abelian theorem on Laplace transforms (see [1] ) and using the relations (1.4) and (1.5), we obtain
and
The above behaviours of V(p) assure that the integral in (2.4) exists and is finite. We then discuss, in detail, the method of determination of the function V(p).
We consider the general case of (1.1) for which the pair (a o, b0) has the property that either a o or b o or both of them are non-zero; the same is assumed to hold good for the pair (a,, b,) also.
and using the Plemelj's formulae (see [-2] ) from (2.7), we obtain that
where ~ + (p), ~O _ (p) are the limiting values of ~ (z) as z = p + ip' approaches a point p of the positive real axis, from above and from below respectively. From (2.4) and the relations (2.8) and (2.9) we then obtain that
which represents a Riemann Hilbert problem for the determination of ~O (z), which can be solved as described below. We first construct a sectionally analytic function n(z) in the z-plane cut along the positive real axis (0, ~) satisfying the relation (2. 12)
m+(p) (p-#l)(p-lt2)...(p-#.) m_ (p~ -(p -21)(p -22)... (p -2.)"
The solution of the problem posed by relation (2.12) can be easily written down as (see [2] )
In re(z) = ~ where E1 (z) is an entire function, and, using Plemelj's formulae we obtain that in i +
After simplification this gives with ~j = -(1/2ni)ln(2Jl~i), 01i = arg(21), 02i = arg(pi),
I(0) = (t -#A
We thus determine the limiting value of (l/n+ (p)), as given by
p~+~+~'+'"+~"(p-~l)(p-J,2)...(p-~n) Vl(p) V2(P)... Vn(p)
Next, using the relation (2.11), we can recast (2.10) as giving 
C(p) n_ (p) n+ (p)~J + (p) -n_ (p)~J_ (p) = A(p) -iB(p)" 1 f] C(t)n_(t)dt n(z)~k(z) = ~-~ [A(t) -iB(t)](t --z) +

C(p) n+(p) 2 A (p) --iB(p) n_ (p)
and r (p) =
~ o~ C(t)n_ (t)dt + 2nin+ (p) Jo (A(t) -iB(t))(t-p)
The function V(p) is finally determined, by using the relations (2.20) and (2.21) in the relation (2.8), and we find that
V(p) 2A(p)_iB(P)kn_(p) + l +-~i n~p) f~ C(t)n_(t)dt ( 1 • (A(t) -iB(t))(t -p) + E2(P) n~p) (2.22)
The integral in the relation (2.22) can be easily evaluated by considering the contour integral
where F is a closed contour comprising of a circle of large radius along with a loop around the positive real axis in the complex plane, with the assumption that x, ~z ..... r are the n distinct zeros of B(~), which do not lie on the positive real axis and B'(~i) # 0, forj = 1, 2 ..... n (the case of multiple zeros can also be dealt with). Then, by application of the Cauchy residue theorem we obtain that (using the relation (2.11) also)
~+ C(t)n_(t)dt
,-~ 9 =ff~n+tp) L1 + 2 2~ 30 ,=1B'(r162 (2.23)
Using the result (2.22) in (2.23) we derive that
which on substituting for n+ (p) from the relation (2.17) gives 
which is a rational function, with 7 = 71 + 72 + "'" + 7.. The analysis that has been explained above is applicable to (1.1) for the general case when ak'S and bk'S are complex constants. But, for the particular case, when ak'S , bk'S are real constants, we have 0 < 6 < 1. Setting 0 U = 0 r, 02j = 2n -0 r and #j = 2-i, we obtain ?~ = (1 -(0Jn)), C i = 1 and using the relation (2.16) we find that (2.27) This is equivalent to the result as obtained by Varley and Walker (1989) .
Ultimately, by using the form (2.25), we find that 4) . The other n -m constants h m + 1... hn-1 can be determined by using the asympototic behaviour of re(z) as z-o o% as has been discussed by Varley and Walker [7] . The other constants will remain arbitrary.
The function v(x) can finally be determined by using the Laplace inversion formula and we find that 
